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The present inventi n relates to a process for producing 
coating layers r coating films, in which a painted 
coating is first applied to a ray-permeable plastic 
film, is hardened by irradiation and is separated from 
the plastic release film (reusable plastic film) , in 
which according to the invention a plurality of layers 
of given composition are applied to produce the printed 
coating films. 

A process for producing a [with] coated backing film 
hardened by electron beams is already known from EU-A- 
o 043 063 , in which a painted coating which can be 
hardened by electron beams is applied to a backing film, 
preferably made of paper, non-woven fabric or textile 
webs, and a polyester film is laminated on to the 
painted coating. This laminated material is hardened 
by irradiation with electron beams and the polyester 
film is pulled off, so that a hardened painted coating 
located on a backing (paper, non-woven fabric or 
textile) remains after the irradiation and the removal 
of the polyester film. When the polyester film is 
pulled off there is a risk of damage to the painted 
coating surface. The backing film used therein is not a 
release film. Furthermore, there is also no cover layer 
in this process. 

A process for painting flat material such as papers, 
cardboard, sheet metal and the like with photo- 
polymerisable coatings is already known from DE-OS 
26 19 315, in which a painted coating is applied to the 
flat material in a layer and is hardened by irradiation 
with a light source, the painted coating first being 
applied to a film which is permeable to the hardening 
light, being brought, with the film, into contact with 
the flat material surface to be coated, and after the 
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irradiation through the film and hardening of the 
painted coating the fil» is pulled off the coatxng 
layer. 

What is disadvantageous in this process is that the 
painted coating is applied in a painting unit and that 
it must then be squeezed immediately between a pair of 
rollers with the coating side onto the flat material to 
be coated. 

The coating therefore has to be processed further 
immediately in the "wet state", so that it is not 
possible to store the layers. Furthermore, the paxnted 
coating cannot additionally be printed in the wet state. 
Any printing during the squeezing on to the flat 
material, preferably paper, would change its colours. 

This non-transparent or translucent coating layer does 
not have an additional cover layer nor an intermediate 
layer arranged on the cover layer, preferably no 
printed layer, so that the coating layer has to be 
applied directly to the flat material to be coated 
without an intermediate layer, cover layer and/or 
adhesive layer being arranged facing towards the flat 
material . 

The object of the present invention was to avoid the 
afore-mentioned drawbacks and to devise an improved 

25 process and a coating film with improved properties. 

The layer produced from the liquid coatings should be 
readily separable from the backing film and be able to 
be stored temporarily and be able to be applied by means 
of adhesive or adhesion promoter to different substrates 

30 or objects, preferably to wood or timber materials and 
pieces of furniture made of timber materials. 
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It was established according to the invention that these 
objects are met by a process for producing coating 
layers or coating films and also a coating film itself. 
According to the process of the invention, at least one 
5 cover layer which cannot be heat-sealed and which 

consists of one or more synthetic resin-containing, 
plastic-containing, partially polymerised material- 
containing and/or precondensate-containing layers is 
applied with a total thickness (measured after hardening 
10 or drying) of 2 to <0 „» to a plastic release film 

(reusable plastic film) at temperatures between 10 C and 
90-C, which surface layer contains free reactive 
chemical groups and colour pigments and/or dyes and has 
at least one solvent and/or one diluent of more than 35. 
15 by weight (relative to the total weight of the cover 

layer to be applied) and/or liquid (at room temperature) 
monomers and/or liquid prepolymers, partially 
polymerised materials or precondensates . A 10 to 95 m 
thick, transparent or translucent coating layer having a 
20 colour pigment content of less than 3% by weight, 

preferably without colour pigments, of a painted coating 
which can be hardened with electron beams is applied 
over an intermediate layer, preferably a printed layer 
or colour printed layer, arranged above the cover layer 
25 with a total thickness of 0.5 to 12 Mm. the coating 

layer is hardened under the action of the electron beams 
and the coating film formed on the plastic release film 
after hardening is pulled off the plastic release film. 

According to a preferred embodiment of the process 
3 0 according to the invention, at least one cover layer 

which cannot be heat-sealed and which consists of one or 
more synthetic resin-containing, plastic-containing, 
partially polymerised material-containing and/or 
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precondensate-containing layers is applied with a t tal 
thickness (measured after hardening or drying) of 5 to 
15 n» onto the plastic release film at temperatures 
between 20'C and 60'C, which surface layer contains free 
5 reactive chemical groups and colour pigments and/or dyes 

and has at least one solvent and/or one diluent of more 
than 35% by weight (relative to the total weight of the 
cover layer to be applied) and/or liquid (at room 
temperature) monomers and/or liquid prepolyroers. 
10 partially polymerised materials or precondensates, and a 

30 to 50 /m thick, transparent or translucent coating 
layer with a colour pigment content of less than 3% by 
weight, preferably without colour pigments, of a painted 
coating which can be hardened with electron beams is 
15 applied over an intermediate layer, preferably a printed 

layer or colour printed layer, arranged above the cover 
layer, with a total thickness of 1 to 5 /m, the coating 
layer is hardened under the action of the electron beams 
and the coating film formed on the plastic release film 
2 0 after hardening is pulled off the plastic release film. 

According to another preferred embodiment of the process 
according to the invention, first of all as part of the 
cover layer an adhesive layer 0.1 to 6 >xm, preferably 
0.5 to 4 /im. thick (measured after hardening or drying) 

25 and containing free reactive chemical groups and 
synthetic resin, plastic and/or liquid (at room 
temperature) monomers and/or liquid prepolymers, 
partially polymerised materials and/or precondensates 
and/or organic-chemical solvents or diluents and thereon 

30 one or more colour pigment cover layers having a total 

thickness of 1.9 to 30 j*m, preferably 4.5 to 15 pm, are 
applied to the release film as another part of the 
cover layer. 
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Th e action of electron beams preferably take. pU=e 

Trough the P— «xea~ ^ 4 -^ X« should 
™«site side of the coatxng layer) - Tne xay 

rrr;— i-*.* a ny — »»« 

metal coatings. 

a oref erred embodiment of the process 
According to a prererr . r consists 

according to the invention, the adhesxve layer 
o£ polyisocyanates, preferably pclyxsocyanat of 
hexLethylene diisocyanate, and ^^^^ 
and/dr. a*ine group-containing ^^^) 0 ^ 
and/or partially polymerxsed materials in q 
preferably hexamethoxymethylmelamine 
hydroxyl group-containing polyacrylate and/or 
polymfthacrylate and/or vinyl chloride copolymer or 
contains one or more of these compounds as a maxn 
constituent. 

4~ vhich is or are applied to 

THe colour pxgment layer (S) wniUU 

r. ::„esiv: n y « , ^at 

content, probably a c.nt»t of "^n.c-che^cal 
solvents, ot 40 to 70* by weight, preferably 50 to «% 
by weight, and a solids content, con.ist.ng of colour 
^^ents ana/or ayes and synthetic ™^™*'Z 
and also optionally processing aids, of 60 to 30 by 
weight, preferably 50 to 34% by weight. More than 
by weight, preferably more than; 50% by 
(rel.tive to diluent or solvent containing 100% by 
weight) of the diluent or solvent is removed after 
^cation by the action of heat, preferably before 
another layer is applied thereover. 

According to a preferred embodiment of the process 
according to the invention, the colour pigment cover 
!ayer(s) which is or are applied to the adhesxve layer 



01-J1JL-2003 12:0? FROM HflSELTINE LflKE Ltt€ON TO BRISTOL OFFICE r.liszt 



10 



15 



1 



i 



consists) of liquid monomers, precondensates and/or 
liquid prep lymers, preferably a mixture of liquid j 
monomers with liquid prepolymers, with a low solvent | 
content and/or diluent content, preferably without 
solvent and diluent, with a total weight of 90 to 30% by 
weight, preferably 80 to 50% by weight, and colour 
pigments and/or dyes, and also optionally processing 
aids in quantities of weight of 10 to 70% by weight, 
preferably 20 to 50% by weight. 

According to another preferred embodiment, the colour 
pigment cover layer or colour pigment cover layers 
consist (s) of 10 to 70% by weight, preferably 20 to 50. 
by weight, colour pigments and/or dyes and 90 to 30% by 
weight, preferably 80 to 50% by weight, synthetic resin 
binding agents or their starting constituents in the 
form of the monomers, precondensates and/or prepolymers 
(calculated as solids), relative to the total solrds 
content of the colour pigment cover layer (s) . 

According to a preferred embodiment of the process, the 
20 wet coating layer is hardened via a smooth roller or a 

textured roller, preferably delustred textured roller, 
with the texture and/or the delustring being taken over 
by the coating layer. 

The plastic release film or web consists bf or contains 
25 preferably fluoropolymers, polyolefin, polybutylene 

terephthalate and/or polyethylene terephthalate, etc.. 
preferably polyvinyl idine fluoride, polytetraf luoro- 
ethylene and/or polyethylene. 

The synthetic resin binding agent of the colour pigment 
30 cover layer preferably consists of vinyl chloride 

copolymers, vinyl chloride-acrylate copolymers, | 
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nitrocellulose with maleinate or ketone " sin - 
nitrocellulose with acrylate resins ana/or methacrylate 
resins, preferably acrylate resin. 

Th e transparent or translucent coating layer consists of 
5 or contains as plastic binding agent catxonic ™* 

hardening resins, preferably epoxy resins, vinyl ethers 
and/or vinyl ester pollers, vinyl ester copolymers 
and/or monomers, prepolymers. precondensates which 
harden radically to for. resins, preferably monomers or 
L0 prepolymers of acrylates and/or methacry lates . or 

fixtures of two or more resins with each other or 
mixtures with one or more of these resins. 

The irradiation may take place in the presence of very 
varied gases for cationically hardenable resins, 
15 preferably air or oxygen- Irradiation with special use 

" of an inert gas or an inert atmosphere is -t necessary 
and is preferably avoided. Likewise, the 
radiation does not need to take place with alternately 
differing gas compositions. With the radically 
20 hlenable resins, hardening takes place by irradiation, 

preferably with the use or with the joint use of xnert 
gases, preferably in a nitrogen atmosphere- 

The radiation is beta rays or electron beams which from 
^eradiation source are accelerated in an electron 
25 accelerator and preferably passed to the substrate vxa 

Unear and/or plate-shaped cathodes. The accelerating 
voltage is 150 - 500 KV, preferably 200 - 300 KV. 

The invention also relates to printed films, consisting 
of a plurality of plastic-containing or synthetic resin- 
30 containing layers, the film being a coating film which 
is composed of at least one cover layer which cannot be 
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heat-sealed consisting of one or more synthetic res m- 
containing or plastic-containing layers and having a 
total thickness (measured after hard ning or drying) of 
2 to 40 „m, preferably 5 to 15 which contains free 
reactive chemical groups and colour pigments and/or 
dyes, of a printed layer, preferably colour printed 
layer, arranged above the cover layer with a total 
thickness of 0.5 to 12 jm. preferably 1.0 to 5 M », 
(measured after hardening or drying) and a transparent 
or translucent coating layer 10 to 95 preferably 
30 to 50 pm. thick arranged thereover with a colour 
pigment content of less than 3% by weight, preferably 
without colour pigments, consisting of or containing a 
painted coating hardened with electron beams, preferably ; . 
15 hardened with beta rays. / 

As the lower layer, as a constituent of the cover layer, J 

according to a preferred embodiment, the printed film J 

contains an adhesive layer o.l to 6 Mm, preferably 0,5 ' 

to 4 m». «iick (measured after hardening or drying) | 

20 which contains free chemical reactive groups and • 

synthetic resin or. plastic One or more colour pigment | 

cover layers having a total thickness of 1.9 to 30 M m » | 

preferably 4.5 to 15 »». are arranged thereon as another . J 
part of the cover layer. 

25 According to a preferred embodiment, the "colour pigment 

cover layer or colour pigment cover layers consist(s) of , 
10 to 70% by weight, preferably 20 to 50% by weight, 
colour pigments and/or dyes and 90 to 30% by weight, 
preferably 80 to 50% by weight, synthetic resin binding 

30 agents (calculated as solids) relative to the total 
solids content of the colour pigment cover layer (s) . 



The invention further relates to an apparatus 
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combination for producing coated film webs, with the aid 
of which the painted coating is first applied to a ray- 
permeable plastic film or plastic film web and is 
hardened by an irradiation device and is separated from 
5 the plastic film or plastic film web (plastic release 

film). The apparatus combination consists of an 
unwinding device for the plastic release film or film 
web, at least one subsequent pair of printing rollers or 
printing unit for applying an adhesive layer, at least 
10 one subsequent pair of printing rollers or printing 

roller unit for applying the cover layer, at least one, 
preferably several, subsequent pairs of printing 
rollers or printing roller units for applying at least 
one printed layer, at least one subsequent coating 
15 machine for applying a transparent or translucent 

coating layer, at least one subsequent electron gun or 
an electron beam device, at least one winding device for 
the release film and at least one winding device for the 
finished coated film or coated film web. 

20 Description of the Figures: 

Embodiments of the invention are illustrated 
schematically in the appended Figures 1 and 2- 

Figure 1 shows a cross-section through the coating layer 
located on a release film (1). The plastic release film 
25 (1) is joined to the adhesive layer (2) and the latter 

to the cover layer (3)- On the cover layer there are 
one or more printed layers (4) which are covered by the 
transparent or translucent coating layer (5) . 

Figure 2 illustrates schematically the apparatus or 
30 apparatus combination according to the invention. 
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f1 x nasses from th unwinding 
The elastic release fxlm (D passes n«» 

levice e, for the releas ««- to th. Printin, unrt or 
\ pair of printing rollers ,7, which serves to apply the % 

adhesive layer U> . and then to the printin, unit or | 
5 pair of printin, rollers (9) for applying the cover 

layer (3) to the release til- W which is proved w.th 
the adhesive layer (2) . 

For applying printed layers (4), in particular multi- 
colour printed layers, preferably a plurality of 
printing units or pairs of printing rollers (9 to 12) 
are arranged, with the aid of which the printed layer or 
printed layers are applied to the cover layer- The 
plastic film or plastic film web thus coated and prxnted 
then passes to the electron gun(s) or the electron 
irradiation apparatus (13), is separated after 
irradiation in such a manner that the release film (1) 
passes to the winding device (15) for the release fxlm 
or to the station (6 or 7), whereas the coating fxlm 
which has been separated from the release film is taken 
20 up by the winding device (16) or is cut into fxlm webs 

of given length. 

Example of embodiment: 

Layers of the following composition were applied to a 
plastic. release film, preferably a polyoiefin film, at 
25 temperatures between 20 and 80'C and were separated from 

the release film as a coating layer: 
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Adhesive layer 
(mixture or 
alloy of) 



Cover layer 
(mixture or 
alloy of) 



11 

Methyl ethyl ketone 360 parts by wt. 

Methyl isobutyl Ketone 360 parts by wt. 

Polyisocyanate 40 parts by wt. 

Hexamethoxymethyl- 40 parts by wt. 
me 1 amine 

Polyvinyl chloride 200 parts by wt. 
copolymer containing 
hydroxyl groups 

Methyl ethyl Ketone 300 parts by wt. 
Methyl isobutyl Ketone 250 parts by wt. 

Pigments 300 * artS by Wt " 

Acrylate resin 150 parts by wt. 

containing hydroxyl 

groups 



printed layer 
(mixture or 
alloy of) 



coating layer A 
(mixture or 
alloy of) 



Methyl ethyl Ketone 360 parts by wt 
Methyl isobutyl Ketone 360 parts by wt 
Pigments 
Acrylate resin 



80 partis by wt. 
2 00 parts by wt. 



coating layer B 
(mixture or 
alloy of) 



Reactive diluent 
(preferably low- 
viscose monomer ic 
acrylates) 
Aliphatic epoxy- 
diacrylate 
Polyester acrylate 

Reactive diluent 
(preferably low- 
viscose monomeric 
acrylates) 
Oligoester acrylate 
Urethane acrylate 



3 600 parts by wt. 

1600 parts by wt- 
3 600 parts by wt 



3600 parts by wt. 
2000 parts by wt. 
3200 parts by wt 
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Coating layer C Reactive diluent 



10 



15 



(riixtur or 
alloy of) 



Coating layer D 
(mixture or 
alloy of) 



(preferably low- 
viscose nionoineric 
acrylates) 
epoxidised soya 
bean oil acrylate 
Polyester acrylate 

Reactive diluent 
(preferably low- 
viscose itionoiaeric 
aery la tee) 
Aliphatic epoxy- 
diacrylate 
Polyester acrylate 
containing hydroxyl 
groups 

poly isocy anate 



3200 parts by wt, 



3200 parts by wt. 

2000 parts by wt. 
3600 parts by wt. 

3 000 parts by wt. 



3 000 parts by wt. 
2000 parts by wt, 



3200 parts' by wt. 
450 parts by wt, 



\lf1 .< ff'i) 

* , . .-.J:- 
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! Process for producing coating layers or coating 

films, in which at least one cover layer which cannot 
be beat-sealed and which consists of one or more 
synthetic resin-containing, plastic-containing, 
partially polymerised material-containing and/or 
precondensate-containing layers is applied with a total 
thickness (measured after, hardening or drying) of 



2 to 40 fin 



15 



10 to H plastic release film (reusable plastic film) at 
temperatures between 

10*C and 90*C, 

which surface layer contains free reactive chemical 
groups and colour pigments and/or dyes and has at least 
one solvent and/ or one diluent of more than 35% by 
weight (relative to the total weight of the cover layer 
to be applied) and/or liquid (at room temperature) 
monomers and/or liquid prepolymers, partially 
polymerised materials or precondensates and a 

10 to 95 nm 

thick, transparent or translucent coating layer having a 
colour pigment content of less than 3* by weight, 
preferably without colour pigments, of a painted coating 
which can be hardened with electron beams is applied 
over an intermediate layer, preferably a printed layer 
or colour printed layer, arranged above the cover layer 
with a total thickness of 



20 
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an d the eating layer is hardened under the action^ 
electron beams and the coetin, f ita "-ed on^the 
plastic release film after hardening is pulled o« 
plastic release film. 

Process according to Claim 1. characterised in 
that at least one cover layer which cannot 
sealed and which consists of one or more synthetic 
resin-containing, plastic-containing, P arti *^ 
polymerised material-containing and/or precondensate 
confining layers is applied with a total thicKness 
(measured after hardening or drying) of 

5 to 15 M» 

onto a plastic release film (reusable plastic film) at 
!5 temperatures between 

. ' i 

20 *C and 60 'C, 

which surface layer contains free reactive 
groups and colour pigments and/or dyes and has at least 
one solvent and/or one diluent of more than 35* by 
weight (relative to the total weight of the cover layer 
to be applied) and/or liquid (at room temperature) 
monomers and/or liquid prepolymers, partially 
polymerised materials or precondensates , and a • 

3 0 to 50 Mm 



thick, transparent or translucent coating layer with a 
colour pigment content of less than 3% by weight. - 
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, lt hout colour pigments, of a painted coating 
preferably without colour P lied 

tfhic h can be ■ ***** 

oVer an ™f c ^^ above the cover layer, 

or colour printed layer, 

with a total thickness of 

1 to 5 l» 

• w ar ^ n ed under the action of 
and the coating layer xs harde ^ % formed on the 
th. electron beams and the coating i *o 
plastic release film after hardening is pulled 
plastic release film. 

3 process according to Claims 1 and 2 

^. «f a n as part of the covet 
characterised in that first of all as p 

layer an adhesive layer 

0.1 to 6 Mm. preferably 
0.5 to 4 |im# 

resin, plastio and/or liquid (at ^ 

B ono»ers and,or liquid ^'^'^ 1 ria/or 

BO re clour pi*w« a"*— haV1 "' * 

thickness of 

1,9 to 3 0 /inn, preferably 
4.5 to 15 M»# 

are applied to the release til. as another part of the 
cover layer. 
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Process according to one or more of claims 1 to 
3 characterised in that th action of electron beams 

from the opposite side of the eoatmg layer) . 

, 5 . Process according to one or -ore of Claim. . 1 « 

5 !. characterised In that the adhesive layer consists 

polyisocyanates. preferably the polyisocyanet of | 
KexLethylen. diisocyanate. and *»- C ™^ es | 
and/or amine group-containing resins, P«~ nde "'"" 
l0 end/or partially polymerised materials a. Hguid form, 

preferably hexamethoxymethylmelamrn. resin, and/or 
hydroxyl group-containing polyecrylate snd/or 
polymetbacrylate and/or vinyl chloride copolymer or 
contains one or more of these compounds as a mam 

15 constituent- 

* 

6 Process according to one or .ore of Claims 1 to 

5* characterised in that the colour pigment cover 

a yer(s> which is or are applied to tbe 
na ; or have a diluent and/or solvent content, preferably 
20 a content of organic-chemical solvents, of 

40 to 70% by weight, preferably 
50 to 66% by weight, 

and a solids content, consisting of colour pigments 
and/or dyes and synthetic resin binding agents, and also 
optionally processing aids, of 

60 to 30% by weight, preferably 
50 to 34% by weight, 



and 
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„or than 30% by weight, preferably 
more than 50% by weight, 

veioht) of the diluent or solvent is remo 

lotion » the action o t neat before another layer 

is applied thereover. 

Process according to one or more of Claims 1 to 
I" ,-naracterised in that the colour pigment cover 

lyfr stwhlch is or are applied to the ^""^ 
consist U of Uguid monomers. ^^^1^ 
liguid prepolymers, preferably a mixture of Ixquxd 
"onlers with liguid prepolymers. with a low solvent 
Tntent and/or diluent content, preferably without 

solvent and diluent, with a total weight of 

90 to 30% by weight, preferably 
ao to 50% by weight, 

and colour pigments and/or dyes, and also optionally 
processing aids in quantities of weight of 

10 to 70% by weight, preferably 
20 to 50% by weight. 

8 Process according to one or more of Claims 1 to 

7, characterised in that the colour pigment cover layer 
or colour pigment cover layers consist(s) of 

10 to 70% by weight, preferably 
20 to 50% by weight. 



colour pigments and/or dyes and 
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90 to 30% by weight, preferably 
80 to 50% by weight, 

and/or prepolymers (calculated as solids . 

the total solids content of the colour pr^ment cover 

layer (s) . 

Procesa according to one or more of claims 1 to 
.'. characterised in that the wet coatin, layer rs 
Hardened via a smooth roller or a textured roller, 
preferably delustred textured roller. 

10 . Printed films, consisting of a plurality of 
piastic-containing or synthetic resin-contarnrn, layers. 
Lich are composed of at least one cover layer whrch 
cannot be heat-sealed consisting of one or more 
synthetic reain-containin, or plastic-contamrn, layers 
Z navin, a total thicXness <measured after hardens 
or drying) of 

2 to 4 0 jn»r preferably 
5 to 15 *m, 



which contains free reactive chemical g roups and colour 
pigments and/or dyes, of a printed layer. P« £ «»"* 
colour printed layer. arran 9 ed above the covor layer 
with a total thickness of 



0.5 to 12 jxiu, preferably 
l.o to 5 /m* 



(measured after hardening or drying) and a transparent 
or translucent coating layer 
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10 to 95 Jim, pr ferably 
30 to 50 M n » 

. -n^over with a colour pigment content 
thick arranged thereover witn without colour 

pigments, or har dened with beta rays, 

electron beams, preiei^^z 

1X Printed films according to Claim 10, 
characterised in that an adhesive layer 

0.1 to 6 Mm, preferably 
0.5 to 4 M«>» 

chic* (measured after hardening or drying) 

r,ins free che»ical reactive groups and synthetic 
in or Plastic as the iover iayer of the cover iayer 
'Jd on. or Tore eoiour pigment cover iayers having a 
15 total thickness of 

1.9 to 30 Mm, preferably 
4.5 to 15 Jim, 

arranged thereon as another part of the cover layer. 

12 . Printed films according to Claims 10 and 11, 
characterised in that the colour pigment cover layer 
colour pigment cover layers consist(s) of 

10 to 7 0% by weight, preferably 
20 to 50% by weight, 

colour pigments and/or dyes and 



20 
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90 to 30% by weight, preferably | 
80 to 50% by weight, 

sy „thetic resin binding agents C-*^-^^ 
relative to the total solids content of the 
5 pigment cover layer ( s) . 

webs, consisting or ieast one 

for the plastic release film or film • for 

* «<^T>1-Ina rollers or prirvu-my 
subsequent pair of printing r subs .quent pair j 

10 aPPlyi"9 an adhesive 1*?**. « » 
.f printing roller, or printing 

the cover layer, at least one pref. ^ ^ 
subsequent pairs of printing rollers o P 

units for applying at least one printed layer. , 
15 one subsequent coating -aohine for ^ 

transparent or translucent ^JZ ^L.a.. at 
subsequent electron ,un o en >[>d , t 

lea .t one winding device for the rel ^ 
least one winding device for the finished 
20 coated film web- 



